This study analyses the quality of sachet water consumed by university students in Metropolitan Kumasi, Ghana. Thirty sachet water samples from ten different brands were tested for their physical and bacteriological quality using meters and titrimetric method and most probable number method, respectively. Overall, one half of the sachet water samples were highly contaminated with total and faecal coliform. While the mean total coliform/100 mL concentration of ANG, NOV, IM, PD and DKN 
INTRODUCTION
Universal access to safe drinking water, sanitation and hygiene has become essential for human health and wellbeing outcomes. Although this topic has received much attention in the public health research and policy frameworks in the richer economies, service levels and research considerations are generally low in many low-and middleincome countries (LMICs) (Behnke et Estimates show that about 80% of all disease episodes in developing countries are directly or indirectly related to lack of quality potable water (WHO ; Isa et al. ) . Safe drinking water is, therefore, a basic need for human development (WHO ). However, the supply of safe drinking water is being threatened by rapid urban growth in developing countries including sub-Saharan African region (WHO of Ghana, but the dream remains far from reach, partly due to resource constraints (Ghana Statistical Service ).
In effect, the ever growing urban communities in Ghana suffer lasting inadequacy in water quality and quantity largely due to poor water resource management systems (Nsiah-Gyabaah ). Production and distribution of drinking water, the sachet water ('pure water' as mostly referred to), to urban dwellers have, therefore, emerged to make up the clean or safe drinking water deficit (Stoler et 
Bacteriological analysis of sachet water samples
The most probable number (MPN) method was used to determine total and faecal coliforms in the samples. Serial dilutions of 10 À1 to 10 À4 were prepared by measuring 1 mL of the sample into 9 mL sterilised distilled water.
One mL aliquots from each of the dilutions were inoculated 
Physical parameter analysis
Conductivity and total dissolved solids (TDS) were determined using a conductivity meter. The conductivity cell (probe) and the beakers were rinsed thoroughly with a portion of the sample to be examined. The beaker was filled completely and the cell inserted into it and conductivity and TDS read when the indicated value (conductivity) remained stable over a period of time. Power of hydrogen (pH) was determined using the pH meter. The pH of each sample was determined after the meter was calibrated with buffer solutions of three different pH. The probe was rinsed with distilled water and immersed in the samples.
Readings were taken when the indicated value was stable over a period of time. Total hardness and alkalinity were determined using titrimetric methods. Also, 20 mL of sample was mixed with two drops of phenolphthalein indicator in a conical flask. If no colour change was produced, the alkalinity to phenolphthalein was considered to be zero. If the sample turned pink or red, the alkalinity to phenolphthalein was determined by titration with 0.1 N H 2 SO 4 . 
Further analytic strategy
To ensure quality, water samples were transported and analysed within 2-4 hours. Additionally, samples were analysed in duplicate using standard methods. Equipment was calibrated before use and a reference laboratory (GAEC)
was used for validation of the findings. Raw data were analysed using the R-Software to calculate the mean and standard deviation and to establish the Pearson's correlation and the relationship between certain parameters.
RESULTS
The bacteriological analyses of the sachet water samples are depicted by (Table 4) .
DISCUSSION
In this paper, we assessed the quality of sachet water which serves as a major drinking water source for university students in Ghana. The sachet water utilisation context depicts a substantial paradigm shift of the drinking water discourse in most parts of Ghana and among university students, in par- Our results demonstrated that 50% of the sachet water samples were highly contaminated with total and faecal coliform counts. This invariably means that some of the sachet water samples were infused with disease-causing organisms rendering them unsafe for drinking. In addition, the samples from one of these coliform pervaded brands was again contaminated with E. coli counts contrary to the zero tolerance Our results showed relatively higher bacterial-induced contamination than the 18% score reported in Accra, Ghana Leone observed that an increase in concentration of total coliforms may be due to the growth of micro-organisms already present within the packaged water (Fisher et al. ), our study did not take into account the water quality before packaging and, therefore, can only speculate about this proposition.
Our findings suggest a needful government and other stakeholders' interventions to intensify regulatory and surveillance activities and to enforce strict hygienic measures in this rapidly expanding industry to improve the quality of water used by students as well as the general public and vulnerable groups including older people (Gyasi ).
The current study found that the pH values for 40% of the samples fell outside the permissible limits of 6.5-8.5, indicating unsuitability of such sachet water for consumption. Although pH value usually has no direct impact on consumers, it is one of the most important operational water quality parameters and should be taken seriously in order to ensure the suitability of sachet water consumed by students. This is because standard sachet water pH levels hold prospects for the quality of water. In our study, other tested physical parameters (alkalinity, conductivity and total hardness) of all water sampled were in line with WHO set standards. Despite the view that the correlation of pH and coliform count showed insignificant association, Board and Food and Drugs Authority to ensure improvement in water quality amid the difficulty in tracking the sachet water firms, partly due to their rapid growth. Making sure that quality control and assurance practices are strictly observed in the treatment and packaging processes of sachet water may secure quality and improved health and well-being of unsuspecting university students whose survival in the university community often thrives on the sachet water sources.
While our study provides a critical contribution to addressing the existing gap in knowledge on public health concerns of sachet water utilisation among university students in Kumasi, certain limitations are noteworthy.
Although our study was limited to the sachet water brands commonly distributed in and around the university campus, the samples of sachet water selected from each brand for the analysis were not many, which may have implications for veracity. Again, the cross-sectional design adopted did not allow for repeated tests for different batches of output of these selected firms. However, this study consciously prioritised important lessons that can be drawn to inform policies that seek to properly operationalise surveillance measures of the sachet water produced and strict regulations by university authorities about the quality of water that enters their campuses.
CONCLUSIONS
Utilisation of sachet water among Ghanaian university students is not an uncommon phenomenon and the practice has seen a surge in recent times. Analysis of the quality of sachet water samples used by these students revealed con- 
